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Dear Chairman Free:
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The Implementation of Reslidential Fire Sprinkier Systems within Cne and
Two Family Dwellings and Townhousés in Connecticut

On QOctober 13, 2010, the Codes Amendment Subcomimittee {CAS) of the Codes
and Standards Committee voted to creafe a separate committee charged with
researching the various issues associated with mandating residential sprinklers
in one and two family homes and townhouses. In the meantime, the 2009
International Residential Code Section R313 would be deleted from what will be
an amendment to the 2005 State Building Code and NFPA 13D would be added
to the appendix of that amendment. (By adding it to the appendix, the standard
would be applicable to voluntary installations.) After completion of its review of
the remainder of the 2009 International Code Council (ICC) family of codes, the
CAS could then revisit the sprinkler issue and incorporate it into the building code
during the next code cycle. Robert Reoss, Director of the Department of Public
Safety Division of Fire Emergency and Building Services, offered to coordinate
membership and chair a study group (commiftee) which was accepted by CAS
Chair Louis Free.

NOTE: Although the Committee was not asked to address this type of system,
Section R313, of the 2009 Internationa! Residential Cods, allows the installation
of the reguired residential sprinkler system to comply with gither NFPA 13D or
_P2904 of the above code. Section P2904 which is under the plumbing section of
the 2009 International Residential Code, and was developed te provide a design
and installation method for a fire sprinkler system that will provide an equivalent
fevel of protection as provided by a NFPA 13D system, but without the need for
sophisticated calculations and other installation complexities. Even though this is
under the plumbing section of the 2009 international Residential Code, the
Department of Consumer Protection would still consider this fire sprinkler work
and require a license for sprinkler coniractors to perform the work unless the
homeowner is doing the work within his own single family dwelling. Also, leading
manufacturers are developing a residential sprinkler system which incorporates a
water mist system.




The following 13 items that this committee addressed and their findings are as
follows:

a. Specific historical data on fire statistics for one and two family dwellings as
well as townhouses and the age of such homes with an incident. Also
stalistics on which homes did and did not contain early warning detection
such as smoke detectors.

FINDING: This question was not researched by the committee. The direction
of the Codes and Standards Committee was to determine the impact “if* the
ICC requirement for sprinklers was adopted here in Connecticut. It was
determined that the historical data research could consume a large amount of
time to collect and the efforts of this committee would be better served on
researching the impact of adoption,

b. The unknown requirements of the State’s water purveyors and for individual
supply lines, metering, back flow preventers and related annual fees if
applicable.

FINDING: The committee met with representatives from Municipal Water
Companies and found that except for backfiow preventers, they have different
regulations regarding the Installation of residential sprinklers. It was
concluded that if the sprinklers were going to be required a combined effort
from the water companies and the authority having jurisdiction from the
municipalities to develop a single standard wouid be required.

¢. The related costs for installation outside of the building footptint for this water
service, excavation costs and other refated expenses,

FINDING: The cost would vary depending on the nature of the soll (rock,
ledge, efc.). An approximate cost of $2,500 was obtained for a 100 foot long
trench with a one inch copper water service pipe installed from the curbside to
the foundation. This cost would be offset for newly constructed residential
buildings by utilizing the same trench and water service pipe to the home.

d. Estimated financlal instaliation cost (relative fo the State of Connecticut
construction industry) of the NFPA 13D system inside the residence
(installation requirements).




FINDING: The committee decided to use a fypical two story 2,500 square
foot house with a full basement making the total square footage at 3,750
(plans aftached). An AlA commitiee member agreed to draw up a set of
plans that included elevations, floor plans and basement plans. These plans
were sent out to a number of sprinkler contractors throughout the State of
Connecticut with a letter asking for cost esfimates for the design and
installation of a standard system installed to the NFPA 13D standard using
black iron piping in the basement and CPVC fire sprinkler piping for the
house,

The installers and designers were requested to submit two costs, one for the
installation of a system on a municipal water system and one for the
installation on a well system. The committee received four estimates for the
installation, one of the estimates was disqualified for not complying with the
requirements; these estimates also included the design cost (see attached).

Based on the information submitted, the average cost of design work for the
typical 2,500 square foot colonial is $500.

The average cost for the fypical 2,500 square foot colonial on a municipal
water system is $6,904 with an average cost per square foot of $1.84.

The average cost for the fypical 2,500 square foot colonial on a well system is
$6,843 with an average cost per square foot of $1.82.

NOTE: These prices do not reflect any profit margin of the general
contractor.

. Who is the licensed installer who can install this system and how many of
such Individuals are licensed in Connecticut available to do this work?

FINDING: At this time, Connecticut requires that persons installing a fire
suppression system be licensed for such work. The ficensed installers are
unlimited fire protection sprinkier contractors (F-1} and unlimited fire
protection sprinkler journeypersons (F-2) provided he/she is in the employ of
an F-1 contractor.

There are 666 licensed F-1 contractors and 854 F-2 Journeyperson licensed
in the State of Connecticut.

NOTE: A homeowner can install an NFPA 13D fire suppression system
without a license if it is installed only within a stand alone single family
dwelling (license required for townhouses and two family dwsllings).




f. Who can be the responsible individual to design the system? Can a
homeowner do this?

FINDING: Section 28-263, of the Connecticut General Statutes, states “In the
event that working drawings are used for the instaliation, alteration or
modification of a fire sprinkler system, no state, city, town or borough building
official responsible for the enforcement of laws, ordinances or regulations
relating to the construction or alteration of buildings or structures, pursuant to
section 20-263, shall accept or approve any such drawings or specifications
which are not accompanied by evidence of licensure by the state as an
automatic fire sprinkler system layout technician licensed pursuant to section

' 20-304a or are not accompanied by evidence of ficensure by the stale as a
professional engineer in accordance with chapter 391"

g. What are the required annual maintenance and inspection requirements of an
NFPA 13D residential sprinkler system? GCan & homeowner do this or @
specialized tradesman?

FINDING: The occupants of a home with a sprinkler system should
understand that maintaining a sprinkler system is mostly about common
sense. Keeping the control valve open, not hanging items from the sprinklers,
and making sure that the sprinklers do not get painted or obstructed are the
most important items. It is also important to know where the control valve is
located so that the water can be shut down after sprinkler activation to
minimize water damage. The building owner or manager should understand
the sprinkler operation and should conduct periodic inspections and tests to
make sure that the system Is in good working condition. A recommended
inspection and testing program includes the following:

(1) Monthly inspection of all valves to ensure that they are open.

(2) Monthly inspection of tanks, if present, to confirm that they are full.

(3) Monthly testing of pumps, if present, to make sure that they operate
properly and do not trip circuit breakers when starting.

(4) Testing of all water flow devices, when provided, every 6 months including
monitoring service (note that notification of the monitoring service is essential
to make sure that the fire department is not called due to testing).

(5) Ongoing visual inspection of all sprinklers to make sure that they are not
obstructed and decorations are not attached or hung from them.

(6) Whenever painting or home improvements are made in the dwelling unit,
special attention should be paid to ensure that sprinklers are not painted or
obstructed elther at the time of installation or during subsequent redecoration.
When painting is occurring in the vicinity of sprinklers, the sprinklers shouid
be prolected by covering them with a bag, which should be removed
immediately after painting is finished,




h. What components are needed to install such system and will product
suppliers sell the materials such as sprinkler heads and related equipment to
homeowners or to only licensed contractors?

FINDING: An automatic sprinkier system consists of valves, pipes and
sprinklers with heat sensitive elements. The system is connected to a water
supply system such as a city main or water tank. When heat from a fire
raises the temperature, it melis a fusible element located in the sprinkier near
the fire, thus releasing water, Each sprinkler head operates independently,
distributing water only over the area of the fire. The melting temperate of the
fusible element (usually 155 degrees Fahrenheit) is referred to as the rating of
the sprinkler. Attached you will find information regarding the components of
an NFPA 13D system and the product suppliers will sell to homeowners if the
law goes into effect.

i. Will the municipalities include this new system as an additional item fo
financially assess the homeowner on and what are the implications of such
annual cost assessment to a homeowner?

FINDING: Approximately 20 towns were contacted in order to determine
whether or not they would financially assess the homeowner on an NFPA
13D sprinkler system. Most towns have a computer based appraisal system.
Some of these systems have on them “sprinklers within a home” and others
do not. The cost between the 12 towns that assess sprinklers within single
family dwellings are from $60 to $300 based on the mill rate, wet, dry or a
concealed system and the square footage of the home,

j.  What are the specific insurance implications to a homeowner?

FINDING: Homeowner policies have coverage for both property (building and
contents) and liability (injury to others and negligence). The rate charged and
resultant premium paid is a composite of the property exposure and the
liabifity exposure. Three companies provide credits that apply fo the
composite premium. One company provides a credit on only the property
portion of the premium. The two companies using the 13%/8% credits are
using the Insurance Services Office (ISO) rates. The third company has
individually filed rates. Additional research would be possible by reviewing all
insurance company filings at the State Insurance Department,




Connecticut Rate Survey

s Company#1; 13% credit for full protection (NFPA 13)
8% credit for NFPA 13D system
No variation of type of water supply
Applies to base policy premium
No change in credit between “high vaiue” and standard
homes

o Company #2: 10% credit for full protection (NFPA 13)
6% credit for NFPA 13D system
Applies to the fire portion of the policy premium
No change in credit between “high value” and standard

homes

e Company #3; 13% credit for full protection (NFPA 13)
8% credit for NFPA 13D system
Applies to the total premium
No change in credit between “high value” and standard
homes

The Insurance Services Office (SO} has published advisory rates to 13% for
NFPA 13 systems and 8% for NFPA 13D systems. 1SO also develops and
provides a community grading (1 through 9) that is an evaluation of jocal fire
department, water supply, communications and code enforcement functions.
Many insurance companies use this grading in their rating and premium
calcylation processes. SO would “downgrade” a community which has
adopted a code with amendments that weaken the code. The ISO fact sheet
is attached. it did not copy well because it was in pdf format but the text is
readable,

. What are the financial costs to rebuild a home that experiences a fire with and
without a residential sprinkler system here in Connecticut andfor the

northeast?
What are the impacts on firefighters, first responders as well as residential

occupant safety?

FINDING: The committee decided to answer these two questions together
based on the information that was obtained dealt with both issues in a

consolidated manner.



Newer Homes and Fire

Opponents of residential fire sprinkler systems like to boast that newer homes
are safer homes and that the fire and death problem is limited to older homes.
Age of housing is a poor predictor of fire death rates. When older housing is
asgsociated with higher rates, it usually is because oider housing tends to have
a disproportionate share of poorer, less educated households, Statistically,
the only fire safety issue that is relevant fo the age of the home is outdated
electrical wiring. Beyond thaf, age of the home has little to nothing to do with
fire safety. In fact, new methods of construction negatively impact occupant
and firefighter life safety under fire conditions. The National Research
Council of Canada {NRC) tested the performance of unprotected floor
assemblies exposed to fire. The findings of the study, The Performance of
Unprotected Floor Assemblies in Basement Fire Scenarios assert that these
structures are prone to catastrophic collapse as early as six minutes from the

onset of fire.

In 2008, Underwriters Laboratories (UL) conducted a study to identify the
danger fo firefighters created by the use of lightweight wood trusses and
engineered lumber in residential roof and floor designs. The findings of the
report Structural Stability of Engineered Lumber in Fire Conditions point to the
failure of lightweight engineered wood systems when exposed to fire.
Firefighters expecting thirty minutes of structural integrity with dimensional
wood structures face higher peril in lightweight structures. The same UL
study found that the synthetic construction of today's home fumishings add to
the increased risk by providing a greater fuel load, Larger homes, open
spaces, increased fuel loads, void spaces and changing building materials
contribute to:

Faster fire propagation

Shorter time to flashover

Rapid changes in fire dynamics
Shorter escape time

Shorter time to collapse

® & o & @

Lightweight construclion has been variously estimated to be usad in one half
to two thirds of all new wood one and two family homes. Fire sprinklers can
offset the increased dangers posed by lightweight construction and create a
safer fire environment for firefighters to operate in.




Home Fire Sprinkler Requiremenis — lmpact on Fire Service

Requiring fire sprinklers in new homes helps fire service efforts. Adopting
home fire sprinkler requirements have allowed the fire service to keep up with
growth and fo continue o provide an appropriate level of service which many
times transiate into savings for a community. Where fires occur in sprinklered
buitdings, fewer man hours are spent fighting the fire. As such, firefighters
are freed up to handle other tasks necessary of the fire department without
having to employ additional personnel. Also included in this category are the .
savings in materials used to fight a fire such as fuel for fire trucks, which are
left running during a fire event, and water, which costs the utility money to
clean and make available at the hydrant. Fires in buildings with sprinkler
systems use thousands of gallons of water less than fires that occur in
unsprinklered property.

Residential Sprinklers

Residential fire sprinkler systems are specifically intended to provide a
minimum of 10 minutes of egress time to dwelling occupants and therefore
are primarily life safety devices. Residential sprinklers are not intended to
protect the structure, however, In most real world cases a single sprinkier
operates and controls or extinguishes the fire, saving both lives and property.
Given the focus on the life safety aspect of residential sprinkler systems,
there has been limited research or testing designed to quantify the property
protection benefits of these systems, Additionally, the research that has been
conducted to quaniify the value of residential sprinklers has typically
addressed only the building occupants and has not considered additional
benefits arising from firefighter safety. it is generally observed that once a fire
progresses from its area and material of origin and begins to involve the
building structure, it is difficult for offensive manual firefighting operations to
successfully intervene. A very commoh outcome in these casas is total loss
of the involved structure.

Real scale tests using sprinklered and unsprinklered structures including
typical fightweight, composite wood joist celling/floor assemblies wers
conducted at UL. The tests demonsirated that residential sprinklers operating
at flow rates as low as 13 gpm can arrest fire growth rates sufficiently to
prevent excessive fire damage and structural collapse. Tesis without
sprinklers indicate fotal failure of the structure can occur in under 10 minutes

from Ignition.




The resulis from this test series demonstrate that exposed, lightweight
composite wood joists are likely fo fall three to five minutes after compartment
flashover for structures with typical residential loadings. Further, the time to
collapse as measured from the start of flaming combustion for the fire
scenarios employed in this test serfes was between 8 and 12 minutes. This
relatively small time frame prior to the failure of exposed composite wood
joists may require the fire service to adopt alternative tactics and procedures
for structures built using lightweight consfruction methods.

This test program further highlights the dramatic differences between the
sprinklered and unsprinklered scenarios, as demonstrated through
photographs, observations and data collecled. Al of the information
presented shows that the addition of a sprinkler system can greatly enhance
ife safety of both residents and firefighters and aid in property protection.
Today's homes contain more products with higher heat release rates than in
previous years and the construction of these homes has become less fire
resistant due fo the use of lightweight construction materials. This
combination has proven to be deadly for firefighters.

NOTE: The information with regard to “ltem k and I" above was taken from
an article published by NFPA,

m. Education to understand fthe requirements of the 2009 International
Resldential Code, Sections R313 and P2904, to potential user groups such
as the construction industry, code officials relative to NFPA 13D,

FINDING: The committee found that training on residential fire sprinkler
systems is necessary {0 educate the affected stakeholders. These
stakeholders being members of the fire service, building departments,
building developers, architects, fire sprinkler contractors, public/private water
suppliers, public healih officials and other interested parties throughout
Connecticut. Additionally, the committee found that through the Office of
Education and Data Management, National Fire Protection Association,
International Code Council and the sprinkler industry, this training is readily
available.

Attachments







RESIDENTIAL SPRINKLER COMMITTEE MEMBERS

NAME

Appleby, Chuck
Campion, Brooks
Carozza, Peter

Crombie, Phillip Jr.
DiPace, Jamie
Doyle, John
Duval, Robert
Elirod, Earl ili

Finn, Brian

Fusari, Robert Sr.
Huber, J. Whitney
Hurtburt, Richard M.

Keefe, Jack
Keith, Gary
Kingston, Joe
Co-Chairman
Kasmauskas, Dominick
Jansen, Jack
Lagocki, Alan
Livingstone, John
McCarthy, Dennis
Michelson, John
Paige, Todd
Petlecchia, Joe

Rapanauit, Paul
Richards, Ken

Ross, Rob, Chairman
Thompson, Dave
Tierney, Dan
Co-Chairman
Tourville, Patrick

Travers, Tim

Viola, Jack

Walker, Raymond Jr.
York, Timothy
Waskowicz, Dave

REPRESENTING

CT Plumbers Association

Robinson and Cole

President, Uniformed Professional Fire Fighter of
CT -

Insurance Industry

CT Fire Chiefs

American Institute of Architects, CT Chapter
National Fire Protection Association

American Sociaty of Plumbing Engineers, CT
Chapter

Local 668 Sprinkler Fitters Union

CT Home Builders Association

AjA-American Institute of Architects

CT Dept. of Consumer Protection-Occupational &
Professionai Licensing Division

NFPA
DCS-Office of State Fire Marshal

National Fire Sprinkler Association

American Fire Sprinkler Association, CT Chapter
AlA-American Institute of Architects, CT Chapter
Local 669 Sprinkier Fitters Union

CT Career Fire Chief's Association

CT Career Fire Chief's Association

CT Plumbing, Heating and Cooling Construction
Association

Uniformed Professional Fire Fighter of CT

CT Fire Chiefs Association

DESPP-DFEBS

- American Builders & Contractors, CT Chapter

DCS8-Office of State Building Inspector

President & Representative, CT Fire Marshals
Association

National Fire Protection Association

American Fire Sprinkier Association, CT Chapter
CT Conference of Municipalities

President, CT Building Officials Association
Industry Efi/o -

DTResidential Sprinkier Committee Members
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Contact information:
UTC Fire & Seculty
Globaf Fire Products
Jack Viola

UTG Fire & Security Iohn.viola@fs.ute.com
Abinted Yechnologes Company {413)-575-3596

HI-FOG® Water Mist - A Fire Protection System For The Home

UTC Fire & Security is developing a fire protection
system for the home hased on the world’s leading
commercial water mist technology; Marioff HI-FOG®,
which Is instalied In prestigious buildings such as the
Hatlonal Gallery of Art, Hearst Castle, The Nohe! Peace
Center and Marriott Hotels around the waorld,

The HI-FOG Water Mist
Fire Protection System
ks the most modern ond
effective fire protection
technology for vour
home,

What Is Water Mist?

HE-FOG® water mist system Is composed of tiny micro-droplets that
represent waterin its most efficient fire-fighting form. When a HI-FOG®
system activates, it instantly attacks the fire by discharging high —velocity
water mist that penetrates the fire plume and controls the fire. The space
coois as It quickiy fills with mist. The micro-droplets biock and scatter the
fires radiant hieat. Using 80% less water the fire Is suppressed before it
can spread and do sericus harm.

Why Water Mist?

Water mist provides superior fire protection by suppressing the fire,
cooling the surrounding area and providing a safe pathway out of the
home, Water mist uses dramatically less water, which allows the water
and fire damage to be kep! to a minimum, It resolves many concerns homeowners may have related to
water issues such as water meter connections and fees, well water and water sustainability,

Easy Instaltation

The water mist system uses small Hexible hose that is quick ta install and easy to maneuver around
unique angles, corners and architectural obstructions. The system Is small enough to be hidden from view
by using 4 variety of design elements such as crown molding to preserve the home aesthetics, The systern
requlres minimat joints and as a result greatly reduces the risk of Jeaks,

About UTC Fire & Security

UTC Fire & Security provides fire safety and security solutions to mare than 1 million customers
worldwide. Headquartered in Conn, U5, UTC Fire & Security Is a business unit of United Technologles
Corp., which provides high technology products and services to the building and aerospace industries
worldwide. UTC offers wetl-known residentlal consumer brands such as Carrier alr conditioning and
heating systems and Kidde fire safety and protection solutions. Mare information about UTC Fire &

Security can be found at hitp/foww.utefireand

XHI-FOG’

watar palid fire protectien




ANNEX A 15D-29

- Annex A Explanatory Material

Annex A is not a part of the veguirements of this NFPA document

but is included for informational purposes only. This annex contains
explanatory material, numbared to conespond with the applicable tesi
paragraphs.
A.1.} NFPA 13D} is appropriate for protection against fire haz-
ards only in one- and two-family dwellings and manufactured
homes. Residential portions of any other type of building or
occupancy should be protected with residential sprinklers in
accordance with NFPA 13, Standard for the Installation of Sprin-
kler Systems, or in accordance with NFPA 13R, Standard for the
Installation of Sprinkler Systewns in Resldential Occupincies up to
and Including Four Stories in Height. Other portdons of such
buildings sheuld be protected in accordance with NFPA 13 or
NEPA 18R as appropriate for areas outside the dwelling unit.

The criteria in this standard are based on fallscale five tests of
rooms containing typical furnishings found in residential living
rooms, kitchens, and bedrooms, The furnishings were arranged
as typically found in dwelling units in a manner similar to that
shown in Figure A.1.1{a), Figure A.1.1(b}, and Figure A.1.}{c).
Sixty fullscale fire tests were conducted in a twestory dwelling in
Los Angeles, California, and 16 tests were conducted in a 14 ft
(4.3 ) wide mobile home in Charlotte, North Carolina,

Sprinkler systems designed and installed according to this
standard are expected to prevent flashover within the com-
partment of origin where sprinkiers are installed in the com-
partment. Asprinkler system designed and insialled according
1o this standard cannot, however, be expected to completely
control a fire involving fuel loads that are significantly higher
than average for dwelling units [10 Ib/f% (49 kg/m®)] and
where the interior finish has an unusually high flame spread

index (greater than £25) when tested in accordance with
ASTM E 84, Standard Test Method for Surface Burning Characteris-
tics of Building Materials, or ANSL/UL 723, Standard for Test for
Surface Burning Characteristics of Building Materials,

(For protection of sltifamily dwellings, see NFPA 13 or NFPA 13R.)

A.1.2 While the purpose of this standard is to provide im-
proved protection against injury and loss of life, the use of
these systemns has demonstrated an ability to provide improved
protection against property damage. Various levels of fire
safety are available to dwelling ocoupants to provide life safety
and property protection, -

This standard recommends, but does not require, sprin-
klering of all areas in a dwelling; it permits sprinklers to be
omitted in certain areas. These areas have been proved by
NFPA statistics [see Table A. 1. 2(a) and Table A. 1.2(b}] to be those
where the incidence of life Joss from fires in dwellings is low:
Such an approach provides a reasonable degree of fire safety,
Greater protection to both life and property is achieved by
sprinklering all areas.

Guidance for the installation of smoke detectors and fire
detection systems is found in NEFPA 72, National Fire Alarm and
Signaling Code.

A5l For additional convessions and information, see

TEEE/ASTM SI 10, Standard for Use of the Fnternational System of
Unils (SI): The Moders Meiric System.

Al1B54 A given equivalent value js considered to be ap-
proximate.

A3.2.1 Appraved. The Nationai Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evaluate
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FIGURE A3.3.8.3() Mulipurpose.Piping System — Ex-
amgle 1. .

Lﬁh

s . Et D

FIGURE A3.3.93(c) Multipwrpose Piping System — Exv
ample 3 (Network System).

FIGURE A5.3.9.8(b) Multipurpose Piping System ~ Ex-
ample 2,

{5} Interior walls
{6) Model, manufacturer, temperature, orifice size, and
... spacing requirements of sprinklers
(7) Type of pipe
{8} Hanger spacing requirement per the pipe manufacturer
{9) Riser detall
(10} Installing centractor information
{11) Preliminary hydraulic calcndations

A5.1.1 Where fused sprinklers ave replaced by the owner,
fire department, or others, care should be taken to ensure
that the replacement sprinkler has the same operating char-
acteristics. .

FIGURE A.3.8.9.4 Network System.

Ab.2.1 For reference the information in Table A.5.2,1(a)
through Table A.5.2.1{d} is provided to assist in the determi-
nation of acceptable water availability, .

A5.2,2.2 Not all pipe or tube made to ASTM F 442, Standard
Specification for Chlorinated Poly {Vinyl Chlorids) {(CPVE) Plastic Pipe
(SDE-FR), as described in 5.2.2.2 is listed for fire sprinkler service,
Listed pipe is identified by the logo of the listing agency.

All nonmetallic pipe and fitting materials can be damaged
by contact with chemicals found in some conskmction prod-
ucts, such as thread sealants, leak detectors, firestops, insula-
tion, spray foams, cutting ofls, termiticides, insecticides, anti-

freeze, coupling lubes, communication cables, wires, flux,

2010 Editlon




13D-34 INSTALLATION QF SPRINKLER SYSTEMS IN ONE- AND 'H\TOFAI_\HLY DWELLINGS ANI MANUFACTURED HOMES

j Table A.5.2.1(a) SDR 13.5 IPS Pipe (CPVC) : - | solder, mastie, PVC coated floor clamps, pipe tapes, grease
and cooking oils, rubber and plasticizers, animicrobial coat-
Nominal Pipe Sizeé  Average Outside Average Inside ings, and so forth. The chemicat compatibility of such prod-
{in.} © Diameter {in.} - Diameter (in.} ucts with the particular pipe or fiting material must be veri-
fied prior to use. Otherwise, contact between the construction

¥ 165 0.87 product and the pipe or fitting must be avoided,
1,}; igﬁ i;g A5.24 Compatible thread sealant or Teflon tape can be used

ina CPYCsprinkler head adapter. The combination of the two . .
cannol be used together. The manufacturer of the sprinkler
head adapter installadon instructions must be followed for
ach sprinkler head adapter used,

A5.2.8.2 Notall fitings made to ASTM F 437, Standard Speci-
Jication for Threaded Chlorinated Poly (Vinyl Chloride) (CPVC) Plas-
tic Pigie Fittings, Schedule 80, ASTM ¥ 438, Standard Specification
Jor Sochet-Type Chiorinated Poly (Vinyl Clioride} (CPVC] Plastic Pipe
Fittings, Schedule 40, and ASTM F 439, Standard Specification for
. . Socket-Type Chiorinated Poly (Vinyl Chioride) (CPYC) Plastic Pipe
| Table A.5.2.1(b) SDR 9 CTS Pipe (PEX) ’ . Fittings, Schedule 80, ns described in 5,2.9.2 are listed for fire
= sprinkler service, Listed fittings are identified by the logo of
Qutside Inside the listing agency,

inal .

Dhominal  Diameter Wall Diazmcter A53 Ttis not the intent of NFPA 13D to require {he use of

(in,) ' int  mm in, _— NFFA 24, Standard for the nstallation of Privele Five Service Mains
and Their Appurtenances, for any supply piping.

% 0.50 127 007 18 036 91 A8.2 The connection to city mains for fire protection is often
: subject to local regulation of metering and backflow preven-
" 063 159 007 18 640 123 tion requirements. Preferred and acceptable water supply ar-
rangements are shown in Figure A.6.2(a), Figure A.6.2(b), and
H 088 222 ¢10 25 068 172 Figure A.6.2(c}. Where it is necessary to use a meter between
the clty water main and the sprinkler system supply, ain accept-
1 130 286 0.13 32 088 222 able arrangement as shown in Figure A.6.2{c) can be used,
. 9 15 30 07 972 Under these circumstances, the flow characteristics of the
1 138 84 0 1072 meter are to be inchided in the hydraulic calculation of the
1% 1.68 419 0.18 46 196 321 system [see Tubly 8.4.4(g)]. Where a tank is used for both do-
’ ) ) ' mestic and fire protection purposes, 2 low water alarm that
2 213 540 D24 60 1.65 420 actuates when the water leével falls below 110 percent of the

: minimum quantity specified in 6.1.2 should be provided.
* Average dimensions from ASTM F 876, : . The effect of pressurereducing valves on the system should

1% R, - - 1.90 - e e 1.60 e e
2 2.58 2.00

W 2.88 2.42
3 3.50 295

¥ Minimunm wall thickness from ASTM F 876, : be considered in the hydraulic calendation procedures,

Table A.5.2.1(c) Steel Pipe Dimensions

Schedule 5 Schedule 10° Schedule 30 Schedunle 40

Nominal Ouiside Inside Wall Inside Wall Inside Wall Inside = Wall
Pipe Size  Diameter  Diameter Thickness Diameter Thickness Diameter Thickness Diameter  Thickness

in., mm in. mm in, mm . mm iz, mm in. mm in, mm jn. mm is mm in, mm

G62 158 011 28
082 210 011 29

w15 0.84 218

— — —  BB7 170 608 2.1
%% 20 108 267 —

0.88 224 0.08 2.1

861 007

I 26 1352 334 L19 1.7 L10 279 011 28 — =— ~— — 105 288 (13 84
1% 82 166 422 153 389 007 1.7 144 366 031 2.8 - — ~ ~— 138 351 014 356
1% 40 180 483 177 480 007 1.7 168 427 011 28 — — — — 16l 469 0615 3.7

2 50 238 603 295570 007 LY 216 548 011 28 w— — = — 207 525 015 39
2% 65 288 730 271 688 008 21 264 669 (.12 30 - — — — 247 627 020 532

3 80 350 839 8.33 847 008 21 326 528 012 30 - — — —~ 307779 022 55

* Schedute 10 definéd to 5 in, {127 mm) nominal pipe size by ASTM A 135, Standard Specifications for Electric-
Rexistance Welded Steel Pipe,
® These values applicable when wsed in conjunciion with 8,15,19.3 and 8.15.19.4 of NFPA 13,

{131 Table A.6,3.2)
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ANNEXA
| Table A.5.2.1{d) Copper Tube Dimensions
Type K Typel Type M
Neminal Outside Inside Walt Inside Wall Inside Wall
Tybe Size Diameter Diaraeter Thickness Diameter Thickness Diameter Thickness
., mm | n mm [k smm| n mm | B omm | a0 mm tn, o in. e
¥ 20 | 088 222 |07 1891 0407 17 3099 19.9 005 11 6.81 20.6 0.03 4.8
1 25 113 286 1100 253) 067 L7 1 1.08 260 005 13 1.0G 26.8 0.04 0.9
1% 32 138 549 1126 8161 007 L7 | L27 821 0.66 14 1.29 32.8 0.04 1.1
1% 40 163 413 (148 376} 0067 18 | 1Bl 382 | 066 15 1.83 38.8 0.05 1.2
2 B0 1213 540 [195 49831 008 21 | 159 504 § 007 18 2.01 51,0 .06 15
24 65 263 667 | 244 BLE[ 010 24 | 247 626 | 008 20 2.50 63.4 0.07 1.7
3 80 1318 794 129 Va8 011 28 | 295 74.8_ 009 23 298 5.7 607 18
{1%: Table: A.ﬁ.&.&] ’
. Figure A.6.2(2) i the prelferredlmethod for getting fhe water 7 Clly waler main
supply into the unit for a stanid-alone sprinkler systéin (one that
does not alse provide direct connections to the cold water fix- ~~H— City gate valve
tores) becanse the common supply pipe for the domestic system . To domestic
and the sprinkler system between the water supply and the dwell- T P e e e 7. SySiem
ing unit has & single control valve that shars the sprinkler system, e ) T
which helps to ensure that people who have ronning water to M"“‘",‘; contfo " |
their domestic fixtures also have fire protection, This serves as a va . (
form ofsupervision for the control valve and can be nied to make -F(urbber oad _O\ g:ll:: 2;&“:;““
sure that the valve stays open in place of other, more expensive hootvata 7 pressure gauge valye
options such as tamper switches with a monitoring service.
Some water atilities insist on separate taps and supply pipes gy Waterilow detactor
from the watey supply to the dwelling wnit for fire sprinkler sys- Drain and tes! 0
tems as shown in Figure A.6.2(b), due to concerns about shutting c;:;eﬁone:lzs Pressure gauga
off the water supply for nonpayment of bills and the desire notto - To automatic
shut off fire protection if this ever occurs, While this type of ar- L gs:g!:‘er

rangement is acceptable, it is not cost efficient and should be
disconraged due to the extra cost burden this places or the build-
ing owmer, The ¢oncemn over shutting off the water for nonpay-
ment of bills is a nonissue for a number of reasons. First, the
water utiliies ravely actually shut off water for nonpayment. Sec-
ond, if they do shut off water for nonpayment, they are creating
violations of all sorts of health and safety codes, allowing people
to live in a home without running water. Concern over the fire
protection for those individuals when they are violating all kinds
of other health codes is disingenuous, More likely, the water util-
1ty will not shust off the water and will follow other legal avenues to
collect on unpaid bills such as liens on property. Millions of
people should not have to pay hundreds of millions of deHlars to
install separate water taps and lines for the few sexvices that might
get shucoff.

A6.2.1 The flow of water I8 necessary to make sure that the
pump does not get damaged during testing. Use of a timer to
keep the pump running is not recommended because the
timer wili altow the punp to rim when no water is flowing, The

pump needs to run for the entire duration without interrup-

ton, including not tripping the circnit breaker.

A.6.2.3 The best method for getting the water supply into the
unit for a stand-alone sprinkler systern {one that does not also
provide direct connections to the cold water fixtures) is to
have a cornmon pipe for the domestie system and the sprin-
kler system between the water supply and the dwelling unit.

* Rubber fa::é wptional.

FIGURE A.6.2{a) Prefersble Arrangement for Stand-Alone
Piping Systems,

Once inside the dwelling unii, the pipes can be split to provide
the individual domestic and sprinkier systems. In this arrange-
ment, a single control valve on the combined pipe {prior to
the split) as shown in Figure A.6.2(z) being the only control
valve that shuis the sprinkler system is preferred because it
ensures that people who have running water to their domestic
fixtures also have fire protection. This serves as a form of su-
pervision for the control valve and can be used to make sure
that the valve stays open in place of other, more expensive
opiions such as famper switches with monitoring setvice,
Some warer wtiilities insist on separate taps and sapply pipes
from the water supply to the dwelling nnit for fire sprinkler
gystems due 1o concerns gbout shutting off the water supply
for nonpayment of bills and the desire not to shud off fire
protection if this ever eceurs. While this type of arrangement
is acceptable [see Figure A.6.2(b)1, it is not cost efficient and
should be discouraged due to the extra burden this places on
the building owner. The concern over shuiting off the water
for nonpayment of bills is a nonissue for a number of reasons.
First the water wtilities rarely actually shut off water for non-
payment. Second, if they do shut off water for nonpayment,
they are creating violations of all soris of health and safety
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e &7 City Walor main

-t Clly gale ~—ts—-Cily gale
valve vaive
. % e T T T T AT T 7 TF T T
Sprinkler
.....;/ controt valvet Wt
Rubbarfag ater
check valv:ﬁ O meter
Pressure gauge Domasti
gy Watorflow delector g 3’;;’;;’“
Drain ang tost
conneclion -l Y Pressure gaugs
To aulomatic To domeastio
liﬁﬁ’;’.‘,’f’ l'system
* Rubber [agg optional ;
* Optlonat Vallv: Sea 7.1.2,
GU
f,il in;tSE &G-Z(b) Acceptable Arrangement for Stand-Alone
PINE SYteme with Valve Supervision — Option L.
— & Clty waler main
‘ e Clly gate

. _ valve
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Pressure ()"/ ,
Saygg \ Main conirol

* Sprinkler

valvg
To automatis controlyalve! .
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( Domestic
Pregsure gauge - shuloff
Drain arlsd tost Rubber-faced valve
b Gonnectien chock vale!
* Rubber facg o
t Opllonat valva?gzr;a;' 12
FIGURE '
&‘6-2@) Acceptable Arrangement for Stand.Alune

Piping Systemg i vt Supervision — Option 2.

codes . : .
. al!owing people to live in a home without running wa-

:ﬁ:;fgx;ea . Over the fire protection for those individuals
genuous, M’*e violating all kinds of other health codes is disin-
water and Wi?re likely, the water udlity will not shut off the

follow other legal avenues to collect on unpaid

bills such as liens an property, Millions of people should not

have o pay hundreds of mitlions of d i
ollars to install separate
VAT A5 AN Tines for the fewservices that might getshf:u off.
3,;11 ﬁzﬁ?pumase piping systems consist of 2 single piping
both dom es:l;-il 2 residential occupancy that is intended to serve
tem are sh © and fire protection needs. Basic forms of this sy
ureA6.3(c), o ¥ _in Figure A63(a), Figure A.G3(b), Fig
T And Figure A.8.3(d), Anetwork system, a5 defined in
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Manjiold

FIGURE A.6.5(=) Multipurpose Piping System — Example 1.

=
e O
= [90

s L
Z ﬁ. T8
! | ] ! Manifol

FIGUREA.6.3(b) Multipurpose Piping System — Example 2.

85.3.9.4, 5 a type of muitipurpose system that wsilizes 2 common

. piping system supplying domestic Fxtures and fire sprinklers

where each sprinkler is supplied by a minimura of three separate
paths. In dwellings where Iong-term use of lawn sprinklersis com-
mon, provision should be made for such usage.

A7.24 These connections should be installed so that the
valve can be opened fully and for a sufficient ime period to
ensure 2 proper test without causing water damage. The test
connection should be designed and sized to verify the suffi-
ciency of the water supply and alarms mechanisms,

A744 The reaction forces caused by the flow of water
through the sprinkier could result in displacement of the
sprinkler, thereby adversely affecting sprinkler discharge.




ANNEX A

13D-37

FIGURE A6.3(c) Multipnrpose Piping System — Example 3
{Network System),

To dwelling unlt To dwalling unit
number ong number wo
Commen sprinkter/plumbing

.« connection: Add plumbing
demand of & gpm (19 Lirain)

- to sprinkler demand to
determine pipe stz

N
T,

" j—Water service pipe

/ 7
/ Public maln /

FIGURE A.6.3(d) Common Water Supply Connection Serv-
ing More ‘Than Gae Dwelling Unit.

A.5.5.3 Care should be taken in positioning sprinklers in
bathrooms near exhaust fan units. Some exhaust fan units
have heaters built in o warm up the bathroom, and these
units have the potential to activate sprinklers. Combination
exhaust fan and heater units should be treated as wall-. .
mounted diffusess for the purposes of using Table 7.5.5.3,

A7.5.6 Decorative painting of a residential sprinkler is not io
be confused with the temperature identification colors as
specified in 6.2.5 of NFPA 13, Standard for the Instaltation of
Sprinkier Systems.

AJ.48 The local waterflow alarm is intended to be 2 single alarm
andible from the outside of the building. Ii can be mounted on
the outside of the home or within the building close to the cut

gide. This shauld not fimit its use to prevent interior or remote
notification, Interconnection with a smoke alarm or remote
monitoring might improve notification, but Is considered too
costly to mandate for every system instalted in accordance with
this standard. It is not the intent of this standard fo require cen-
tral station monitoring or a fire alarm systern,

An: exterior alarm can be of benefit in areas where & neigh-
bor could alexrt the fire department or to enhance the ability
for an assisted resene by a passerby.

A waterflow test is nornally conducted using the system
drain, Figure A.6.2(z), Figure A.6.2(b}, and Figure A.6.2(c)
show examples of this arrangement.

A8.1.1.2 The minirmum pressure and flow requirements
need to be satisfied while also mecting the requirements of
the formula g= K(p)*%, If a sprinkler with a K-factor of 4.3 3s
listed 10 cover an area of 13 ft x 18 ft (5.5 m x 5.5 m} at
16.2 gpm {61.3 L/min), the minimumn pressure is required
to be 14.2 pst (0.98 bar) so that the flow is achieved. Like-
wise, if a sprinkler with a E-factor of 5.6 is covering an area
12 fr » 12 ft (3.66 m x 8,66 m), the minimum flow is re-
quired to be 14.8 gpm (56 L/min} [the flow at 7 psi
{0.48 bar}} even thougla flow of 7.2 gpm (27,3 L/min) will
satisfy the density criteria,

AS1.1.2.2 Sprinklers need o be used in accordance with
their listed areas and density, (Sge Figure A.8.1.1.2.2)

4 6 ft-f>
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Sprinkler 2, 3~ 14 it % 14 # coverage used {o datermine flow

FIGUREA.8.1.1.2.2 Determining Required Flow.

A8.12 All residential sprinklers have been investigated and
are currently listed for use under flat, smooth, horizontal ceil-
ings. Some residential sprinklers have been investigated and
listed for use under specific smooth sloped or horizontal
beamed ceilings. Whete ceilings have configurations ouiside

.the scope of curvent listings, special sprinkler system design

features such as larger flows, a design of three or more sprin-
klers to operate in i compartment, or both can be required.
Figure A.8.1.2(a) and Figure A.8.1.2{b) show cxamples of de-
sign configurations,

(Juestions are frequently asked regarding the minimum two
sprinkler design when certain sprinider performance statistics
have indicated that in a majority of the cases (with residental
sprinklers) the fire is controlled or suppressed with asingle sprin-
kler. While these statistics may ot may not be correct, the water
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FIGURE A.8.1.2{a) Sprinkier Design Areas for Typical Resi-
dential Oecupancy — Without Lintel,
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FIGURE A.8.1.2(b) Sprinkler Design Areas for Typical Resi-
dential Occupancy — With Lintel,

supplies for the fire sprinkler systems under which these statistics
were generated were desigred for two or more sprinklers in the
first place. When the fires accurred, the first sprinkler operated

 in excess of its individual design flow and pressure because the

sprinkler system's water supply was sirong enough o handle mul-
tiple sprinklers and only a single sprinkler opened. At these
higher flows and pressures, the discharge from a single sprinkler
was sufficient to Jimit or suppress the beat generated from the
fire. This concept is called “hydraulic increase.” Hydraulic in-
crease can also occnr when a water supply’s capabilities during
the firc event exceeded (hat required by the minfinum design
requirements of the standard. Since none of the data used
generate the previously mentioned statistics captured the capa-
bitities of the water supplyin relation to the design requirements,
the impact of the hydraulic increase on the number of single
sprinkler activations cannot be determined.

Butif the minimum water supply requirement of the standard
is reduced to only be capable of handting a single sprinkler, then
there coutd be no hydraulic increase safety factor, When the first
sprinkler opens, it will only get the flow and pressure that were
originally designed for it, and the potential is significant for that
to be insufficient to control the fire given any ohstructions and
the layout of the space where the fire starts,

The National Institute for Standards and Technology
{NIST), under a grant from the United States Fire Administra-
tion, studied this concept several years ago in the hopes of
being able to propose a single sprinkler flow for the 2007 edition

2010 Edition

of NFPA 13D (see NIST Report NIST GCR 05875 prepared by
Underwriters Laboratories with a publication date of February
2004}, Unfortunately, the research did not support the design of
a sprinkler system with only the flow for a single sprinkler, even
under conditions of small rooms with flat, smeoth ceilings, With-
out the hydraulic increase associated with the two sprinkler de-
sign, the fir¢ scenarios were too many where the first sprinkler to
open would have insufficient flow to control the fire and then

- multiple sprinkless would open, causing the room to reach un- -

tenable conditions and the water supply to be overrun. These
same fire sceparios were easily controlled by a sprinkier system
designed for 2 two sprinkler water supply from the start,

In addition to the NIST tests, the National Fire Sprinkler
Association conducted a series of fidlscale fire tests in simu-
lated bedrooms that were 14 ft » 14 ft with an adjoining hall-
way, each with flat, smooth, 8 {i high ceilings. The tests were
performed to determine better rules for keeping sprinklers
clear of obstructions like ceiling fans, but baseline tests were
also performed without any obstructions at the ceiling, In nine
out of the twelve tests, including the tivo baseline rests without
obstructions at the ceiling, a sprinkier in the hall outside the

- room of fire origin opened first, followed by the sprinkler in

the room of origin. Even though the room of origin met alt of

_ the rules of NFPA 13D as a compartment, a sprinkler outside

of this room was opening first. Al of these fires were con-
trotled by the sprinklers, but if the water supply had only been
sufficient for a single sprinkles, the sprinklers would never
have been able to provide fire control,

A.8.1.3.0.2 Construction features such as large horizontal
beamed ceilings, sloped ceilings having beams, and steeply
sloped ceilings are outside of the current listings, In these situ-
ations, sprinklers can be installed in 2 manner acceptable to
the anthority having jurisdiction to achieve the results speci-
fied in this standard. In making these detevminatiéns, consid-
eration should be given to factors influencing sprinkler system
performance, such as sprinkler response characteristics, im-
pact of obsiructions on sprinkler discharge, and number of
sptinklers anticipated to operate in the event of a fire.

A8.25 The objective is to position sprinklers so that the re-
sponse dme and discharge are not unduly affected by obstrue-
tions such as ceiling slope, beams, light fixtures, or ceiling
fans, The rules in this section, while different from the ob-
siriaction rules of NFPA 18, Standard for the Installation of Sprin-
kier Systens, provide a reasonable level of life safety while main-
taining the philosophy of keeping NFPA 18D relatively simple
to apply and enforce. .

Fire testing has indicated the need to wet walls in the area
protecied by residential sprinklers at a level closer to the ceil-
ing than that accomplished by standard sprinkier distribution.
Where beams, light fixtures, sloped ceilings, and other ob-
structions occur, addifional residential sprinklers are neces-
sary to achieve proper response and distribution. In addition,
for sloped ceilings, higher flow rates conld be needed. Guid-
ance should be obtained from the manufacturer.

Aseries of 33 full-scale tests were conducted in a test room
with a floor area of 12 ft x 24 £t {8.6 m % 7.2 m) to determine
the effect of cathedral (sloped) and beamed ceiling construc-
tion, and combinations of both, on fast-response residential
sprinkler performance. The testing was perforraed using one
pendent-type residential sprinkler model, two ceiling slopes
(0 degrees and 14 degrees), and two beam configurations on 2
single enclosure size, In order 1o judge the effectiveness of
sprinklers in controlling fives, fwvo baseline fests, in which the
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